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OPERATION

(57) The embodiments of the present disclosure pro-
vides a method for determining parameters related to a
medical operation. The method includes obtaining optical
image information of a target object, determining target
part information of the target object, and determining the
parameters related to the medical operation at least
based on the optical image information and the target
part information.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pat-
ent Application No. 202010751784.7 filed on July 30,
2020, and Chinese Patent Application No.
202010786489.5 filed on August 7, 2020, the entire con-
tents of each of which are incorporated herein by refer-
ence.

TECHNICAL FIELD

[0002] The present disclosure relates to parameter de-
termination methods, and in particular to methods and
systems for determining parameters related to medical
operations.

BACKGROUND

[0003] Radiation devices (e.g., a DR device, a CT de-
vice, an X-ray machine, a linear accelerator, a C-arm
machine, etc.) photograph and/or treat patients by emit-
ting radiations (e.g., X-rays, β-rays, γ-rays, etc.). When
a radiation device emits radiations, a corresponding
opening is set through a beam limiter, and the radiations
pass through the opening to irradiate the human body. If
a region irradiated on the human body through the open-
ing of the beam limiter does not match a region to be
irradiated on the human body, there would be a problem
of receiving unnecessary radiations, and those unnec-
essary radiations may cause harm to the human body.
Therefore, it is desirable to provide a method for deter-
mining information of a target position of a beam limiting
device, thereby improving a matching degree between
the opening of the beam limiter and the region to be ir-
radiated on the human body.

SUMMARY

[0004] The present disclosure provides a method for
determining parameters related to a medical operation.
The method includes obtaining optical image information
of a target object; determining target part information of
the target object; and determining the parameters related
to the medical operation at least based on the optical
image information and the target part information.
[0005] In some embodiments, the determining the tar-
get part information of the target object may include ob-
taining the target part information of the target object.
[0006] In some embodiments, the determining the tar-
get part information of the target object may include de-
termining the target part information of the target object
by processing the optical image information.
[0007] In some embodiments, the parameters related
to the medical operation may include information of a
position to be irradiated on the target object and/or infor-
mation of a target position of a beam limiting device. The

determining the parameters related to the medical oper-
ation at least based on the optical image information and
the target part information may include determining the
information of the position to be irradiated on the target
object and/or the information of the target position of the
beam limiting device at least based on the optical image
information and the target part information.
[0008] In some embodiments, the obtaining the target
part information of the target object may include obtaining
a medical image of the target part of the target object.
The determining the information of the position to be ir-
radiated on the target object and/or the information of the
target position of the beam limiting device at least based
on the optical image information and the target part in-
formation may include: determining the information of the
position to be irradiated on the target object and/or the
information of the target position of the beam limiting de-
vice at least based on the optical image information and
the medical image.
[0009] In some embodiments, the obtaining the target
part information of the target object may further include
obtaining protocol information related to the target object.
The protocol information at least includes the target part
information of the target object. The determining the in-
formation of the position to be irradiated on the target
object and/or the information of the target position of the
beam limiting device at least based on the optical image
information and the target part information may include
determining the information of the position to be irradiat-
ed on the target object and/or the information of the target
position of the beam limiting device at least based on the
optical image information and the protocol information.
[0010] In some embodiments, the obtaining the target
part information of the target object may further include
obtaining label information of the medical image corre-
sponding to the target object.
[0011] In some embodiments, the method may further
include obtaining information of an initial position of the
beam limiting device. In response to determining the in-
formation of the position to be irradiated on the target
object based on the optical image information and the
target part information, the method may further include
determining the information of the target position of the
beam limiting device based on the information of the po-
sition to be irradiated and the information of the initial
position.
[0012] In some embodiments, the determining the in-
formation of the position to be irradiated on the target
object based on the optical image information and the
target part information may include determining the in-
formation of the position to be irradiated by inputting the
optical image information and the target part information
into a first machine learning model.
[0013] In some embodiments, the first machine learn-
ing model may be obtained by the following operations:
obtaining an initial machine learning model; obtaining in-
itial sample training data, the initial sample training data
including historical optical images of historical target ob-
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jects and historical medical images of one or more target
parts of the historical target objects; determining label
information of the historical optical images based on fu-
sion result information of the historical optical images and
the historical medical images, the label information in-
cluding position information of the target parts in the his-
torical optical images; and inputting the historical optical
images and the historical medical images as input data
and the label information as output data into the initial
machine learning model for training.
[0014] In some embodiments, the determining the in-
formation of the target position of the beam limiting device
based on the optical image information and the target
part information may include determining the information
of the target position of the beam limiting device by in-
putting the optical image information and the target part
information into a second machine learning model.
[0015] In some embodiments, the second machine
learning model may be obtained by the following opera-
tions: obtaining an initial machine learning model; obtain-
ing initial sample training data, the initial sample training
data including historical optical images of historical target
objects and historical medical images of one or more
target parts of the historical target objects; determining
information of historical target positions of the beam lim-
iting device based on fusion result information of the his-
torical optical images and the historical medical images;
and inputting the historical optical images and the histor-
ical medical images as input data and the information of
the historical target positions of the beam limiting device
as output data into the initial machine learning model for
training.
[0016] In some embodiments, a movement of the
beam limiting device may be controlled based on the in-
formation of the target position of the beam limiting de-
vice.
[0017] In some embodiments, in response to that the
information of the target position is greater than a preset
threshold range, a prompt message may be sent.
[0018] In some embodiments, the information of the
position to be irradiated may include at least two sub-
regions to be irradiated. The information of the target
position of the beam limiting device may include informa-
tion of at least two sub-target positions corresponding to
the at least two sub-regions to be irradiated.
[0019] In some embodiments, the protocol information
related to the target object may include at least two sub-
target parts, accordingly, the at least two sub-regions to
be irradiated may be determined based on the at least
two sub-target parts in the protocol information.
[0020] In some embodiments, the at least two sub-re-
gions to be irradiated may be determined by a preset
algorithm, accordingly, the information of the at least two
sub-target positions of the beam limiting device may be
determined based on the at least two sub-regions to be
irradiated.
[0021] In some embodiments, the beam limiting device
may include a multi-leaf collimator.

[0022] In some embodiments, the parameters related
to the medical operation may include the label informa-
tion of the medical image corresponding to the target
object. The target part information may include orienta-
tion information of the target part. The determining the
parameters related to the medical operation at least
based on the optical image information and the target
part information may include determining the label infor-
mation of the medical image based on the orientation
information of the target part.
[0023] In some embodiments, the method may further
include labelling the medical image of the target object
based on the orientation information of the target part.
[0024] In some embodiments, the method may include
obtaining the medical image of the target object and la-
belling the label information in the medical image.
[0025] In some embodiments, the labelling the medical
image of the target object based on the orientation infor-
mation may include determining the protocol information
based on the orientation information and labelling the
medical image of the target object based on the protocol
information.
[0026] In some embodiments, the orientation informa-
tion may include at least one of a left-right orientation, a
front-rear orientation, or an up-down orientation of the
target part relative to the target object.
[0027] In some embodiments, the optical image infor-
mation of the target object may include a still image or a
video image.
[0028] In some embodiments, in response to that the
orientation information of the target part is obtained by
processing the optical image information, the optical im-
age information may be processed through a preset al-
gorithm, the preset algorithm including a machine learn-
ing model, accordingly, the determining the orientation
information of the target part of the target object by
processing the optical image information may include in-
putting the optical image information into the machine
learning model and determining the orientation informa-
tion of the target part based on output data of the machine
learning model.
[0029] In some embodiments, the optical image infor-
mation may be obtained by a camera. The medical image
may be one of or a fusion image of at least two of an MRI
image, an XR image, a PET image, a SPECT image, a
CT image, or an ultrasound image.
[0030] In some embodiments, the method may further
include automatically adjusting a ray source of a medical
imaging device based on the optical image information
of the target part, so that the target part may be in a ray
path of the ray source.
[0031] In some embodiments, the labelling the medical
image of the target object based on the orientation infor-
mation may include color labelling, text labelling, or
graphic labelling.
[0032] In some embodiments, the method may further
include manually adjusting a label of a labelled medical
image.
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[0033] The present disclosure provides a system for
determining parameters related to a medical operation.
The system may include an optical image information
obtaining module, a target part information determination
module, and a medical operation parameter determina-
tion module. The optical image information obtaining
module may be configured to obtain optical image infor-
mation of a target object. The target part information de-
termination module may be configured to determine tar-
get part information of the target object. The medical op-
eration parameter determination module may be config-
ured to determine the parameters related to the medical
operation at least based on the optical image information
and the target part information.
[0034] In some embodiments, the target part informa-
tion determination module may be further configured to
obtain the target part information of the target object.
[0035] In some embodiments, the target part informa-
tion determination module may be further configured to
determine the target part information of the target object
by processing the optical image information.
[0036] In some embodiments, the parameters related
to the medical operation may include information of a
position to be irradiated on the target object and/or infor-
mation of a target position of a beam limiting device. The
medical operation parameter determination module may
be further configured to determine the information of the
position to be irradiated on the target object and/or the
information of the target position of the beam limiting de-
vice at least based on the optical image information and
the target part information.
[0037] In some embodiments, the obtaining the target
part information of the target object may include obtaining
a medical image of a target part of the target object. The
determining the information of the position to be irradiat-
ed on the target object and/or the information of the target
position of the beam limiting device at least based on the
optical image information and the target part information
may include determining the information of the position
to be irradiated on the target object and/or the information
of the target position of the beam limiting device at least
based on the optical image information and the medical
image.
[0038] In some embodiments, the obtaining the target
part information of the target object may further include
obtaining protocol information related to the target object.
The protocol information at least includes the target part
information of the target object. The determining the in-
formation of the position to be irradiated on the target
object and/or the information of the target position of the
beam limiting device at least based on the optical image
information and the target part information may include
determining the information of the position to be irradiat-
ed on the target object and/or the information of the target
position of the beam limiting device at least based on the
optical image information and the protocol information.
[0039] In some embodiments, the obtaining the target
part information of the target object may further include

obtaining label information of the medical image corre-
sponding to the target object.
[0040] In some embodiments, the system may further
include obtaining information of an initial position of the
beam limiting device. In response to determining the in-
formation of the position to be irradiated on the target
object based on the optical image information and the
target part information, the method may further include
determining the information of the target position of the
beam limiting device based on the information of the po-
sition to be irradiated and the information of the initial
position.
[0041] In some embodiments, the determining the in-
formation of the position to be irradiated on the target
object based on the optical image information and the
target part information may include determining the in-
formation of the position to be irradiated by inputting the
optical image information and the target part information
into a first machine learning model.
[0042] In some embodiments, the first machine learn-
ing model may be obtained by the following operations:
obtaining an initial machine learning model; obtaining in-
itial sample training data, the initial sample training data
including historical optical images of historical target ob-
jects and historical medical images of one or more target
parts of the historical target objects; determining label
information of the historical optical images based on fu-
sion result information of the historical optical images and
the historical medical images, the label information may
include position information of the target parts in the his-
torical optical images; and inputting the historical optical
images and the historical medical images as input data
and the label information as output data into the initial
machine learning model for training.
[0043] In some embodiments, the determining the in-
formation of the target position of the beam limiting device
based on the optical image information and the target
part information may include determining the information
of the target position of the beam limiting device by in-
putting the optical image information and the target part
information into a second machine learning model.
[0044] In some embodiments, the second machine
learning model may be obtained by the following opera-
tions: obtaining an initial machine learning model; obtain-
ing initial sample training data, the initial sample training
data including historical optical images of historical target
objects and historical medical images of one or more
target parts of the historical target objects; determining
information of historical target positions of the beam lim-
iting device based on fusion result information of the his-
torical optical images and the historical medical images;
and inputting historical optical images and the historical
medical images as input data and the information of the
historical target positions of the beam limiting device as
output data into the initial machine learning model for
training.
[0045] In some embodiments, a movement of the
beam limiting device may be controlled based on the in-
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formation of the target position of the beam limiting de-
vice.
[0046] In some embodiments, in response to that the
information of the target position is greater than a preset
threshold range, a prompt message may be sent.
[0047] In some embodiments, the information of the
position to be irradiated may include at least two sub-
regions to be irradiated. The information of the target
position of the beam limiting device may include informa-
tion of at least two sub-target positions corresponding to
the at least two sub-regions to be irradiated.
[0048] In some embodiments, the protocol information
related to the target object may include at least two sub-
target parts, accordingly, the at least two sub-regions to
be irradiated may be determined based on the at least
two sub-target parts in the protocol information.
[0049] In some embodiments, the at least two sub-re-
gions to be irradiated may be determined by a preset
algorithm, accordingly, the information of the at least two
sub-target positions of the beam limiting device may be
determined based on the at least two sub-regions to be
irradiated.
[0050] In some embodiments, the beam limiting device
may include a multi-leaf collimator.
[0051] In some embodiments, the parameters related
to the medical operation may include the label informa-
tion of the medical image corresponding to the target
object. The target part information may include orienta-
tion information of the target part. The medical operation
parameter determination module may be further config-
ured to: determine the label information of the medical
image based on the orientation information of the target
part.
[0052] In some embodiments, the system may further
include labelling the medical image of the target object
based on the orientation information of the target part.
[0053] In some embodiments, the medical image of
the target object may be obtained, and the label informa-
tion may be labelled in the medical image.
[0054] In some embodiments, the labelling the medical
image of the target object based on the orientation infor-
mation may include determining the protocol information
based on the orientation information and labelling the
medical image of the target object based on the protocol
information.
[0055] In some embodiments, the orientation informa-
tion may include at least one of a left-right orientation, a
front-rear orientation, of an up-down orientation of the
target part relative to the target object.
[0056] In some embodiments, the optical image infor-
mation of the target object may include a still image or a
video image.
[0057] In some embodiments, in response to that the
orientation information of the target part is obtained by
processing the optical image information, the optical im-
age information may be processed through a preset al-
gorithm, the preset algorithm including a machine learn-
ing model, accordingly, the determining the orientation

information of the target part of the target object by the
processing the optical image information may include in-
putting the optical image information into the machine
learning model and determining the orientation informa-
tion of the target part based on output data of the machine
learning model.
[0058] In some embodiments, the optical image infor-
mation may be obtained by a camera. The medical image
may be one of or a fusion image of at least two of an MRI
image, an XR image, a PET image, a SPECT image, a
CT image, or an ultrasound image.
[0059] In some embodiments, the system may further
include automatically adjusting a ray source of a medical
imaging device based on the optical image information
of the target part, so that the target part may be in a ray
path of the ray source.
[0060] In some embodiments, the labelling the medical
image of the target object based on the orientation infor-
mation may include color labelling, text labelling, or
graphic labelling.
[0061] In some embodiments, the system may further
include manually adjusting a label of a labelled medical
image.
[0062] The present disclosure provides a system for
determining information of a target position of a beam
limiting device. The system includes an optical image
information obtaining module, a target part information
obtaining module, and a determination module. The op-
tical image information obtaining module is configured to
obtain optical image information of a target object. The
target part information obtaining module is configured to
obtain target part information of the target object. The
determination module is configured to determine infor-
mation of a position to be irradiated on the target object
and/or the information of the target position of the beam
limiting device at least based on the optical image infor-
mation and the target part information.
[0063] The present disclosure provides a device for
determining an operating position, comprising a proces-
sor. The processor is configured to execute any method
for determining the information of the target position of
the beam limiting device.
[0064] The present disclosure provides a computer-
readable storage medium storing computer instructions.
After reading the computer instructions in the storage
medium, a computer may execute any method for deter-
mining the information of the target position of the beam
limiting device.
[0065] The present disclosure provides a system for
labelling an orientation of a target part. The system in-
cludes an image information obtaining module, an orien-
tation information determination module, and an orienta-
tion information labelling module. The orientation infor-
mation determination module is configured to obtain im-
age information of the target part of a target object. The
orientation information determination module is config-
ured to determine orientation information of the target
part of the target object by processing the image infor-
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mation. The orientation information labelling module is
configured to label a medical image of the target object
based on the orientation information.
[0066] In some embodiments, the system may further
include a camera configured to obtain the image infor-
mation. The medical image may be one of or a fusion
image of at least two of an MRI image, an XR image, a
PET image, a SPECT image, a CT image, or an ultra-
sound image.
[0067] In some embodiments, a device for labelling an
orientation of a target part may include a processor. The
processor may be configured to execute computer in-
structions to implement any method for labelling an ori-
entation of a target part.
[0068] The present disclosure provides a system for
labelling an orientation of a target part. The system may
include a camera device, a medical imaging device, and
an information processing device. The camera device is
configured to obtain image information of the target part
of a target object. The medical imaging device is config-
ured to obtain a medical image of the target object. The
information processing device is configured to determine
orientation information of the target part of the target ob-
ject by processing the image information and label the
orientation information in the medical image.
[0069] In some embodiments, the camera device may
be relatively fixedly or movably arranged on the medical
imaging device.
[0070] In some embodiments, the camera device may
be a camera.

BRIEF DESCRIPTION OF THE DRAWINGS

[0071] The present disclosure is further illustrated in
terms of exemplary embodiments. These exemplary em-
bodiments are described in detail with reference to the
drawings. These embodiments are non-limiting. In these
embodiments, the same number indicates the same
structure, wherein:

FIG. 1 is a schematic diagram illustrating an appli-
cation scenario of a system for determining informa-
tion of a target position of a beam limiting device
according to some embodiments of the present dis-
closure;
FIG. 2 is a block diagram illustrating a system for
determining information of a target position of a
beam limiting device according to some embodi-
ments of the present disclosure;
FIG. 3 is a flowchart illustrating an exemplary proc-
ess for determining information of a target position
of a beam limiting device according to some embod-
iments of the present disclosure;
FIG. 4 is a flowchart illustrating an exemplary proc-
ess for labelling a target orientation according to
some embodiments of the present disclosure;
FIG. 5 is a flowchart illustrating an exemplary proc-
ess for labelling a target orientation according to

some embodiments of the present disclosure;
FIG. 6 is a schematic diagram illustrating a medical
image according to some embodiments of the
present disclosure; and
FIG. 7 is a schematic diagram illustrating a medical
image according to some embodiments of the
present disclosure.

DETAILED DESCRIPTION

[0072] In order to more clearly illustrate the technical
solutions related to the embodiments of the present dis-
closure, a brief introduction of the drawings referred to
the description of the embodiments is provided below.
Obviously, the drawings described below are only some
examples or embodiments of the present disclosure.
Those having ordinary skills in the art, without further
creative efforts, may apply the present disclosure to other
similar scenarios according to these drawings. It should
be understood that the exemplary embodiments are pro-
vided merely for better comprehension and application
of the present disclosure by those skilled in the art, and
are not intended to limit the scope of the present disclo-
sure. Unless obviously obtained from the context or the
context illustrates otherwise, the same numeral in the
drawings refers to the same structure or operation.
[0073] It should be understood that the "system," "de-
vice," "unit," and/or "module" used herein are one method
to distinguish different components, elements, parts,
sections, or assemblies of different levels. However, if
other words can achieve the same purpose, the words
can be replaced by other expressions.
[0074] As used in the disclosure and the appended
claims, the singular forms "a," "an," and "the" include plu-
ral referents unless the content clearly dictates other-
wise. In general, the terms "comprise," "comprises,"
and/or "comprising," "include," "includes," and/or "includ-
ing," merely prompt to include steps and elements that
have been clearly identified, and these steps and ele-
ments do not constitute an exclusive listing. The methods
or devices may also include other steps or elements.
[0075] In many medical operation scenarios, the pa-
rameters related to the medical operations need to adjust
based on different characteristics of different patients.
For example, in a medical operation scenario of radio-
therapy, it is necessary to determine a position of a part
to be irradiated according to sign information (e.g., a
height, a body width, or a body thickness) of different
patients, and then to adjust a position of an opening of a
beam limiting device, so that the position of the opening
of the beam limiting device can be matched as much as
possible the position of the part to be irradiated of the
patient. As another example, after a patient takes a med-
ical image, it is necessary to label the medical image to
inform a doctor or the patient of the photographing part
corresponding to the medical image. In order to ensure
the accuracy of the label information and the photograph-
ing part, it is necessary to label medical images based
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on the current photographing parts of different patients
and orientations of the photographing parts.
[0076] In order to ensure the accuracy and efficiency
of the medical operation, in one or more embodiments
of the present disclosure, a visual recognition may be
implemented through a camera device, and the param-
eters related to the medical operation may be generated
based on the recognition result or other information. In
some embodiments, the optical image information of the
target object may be obtained first by the camera device,
then the target part information of the target object may
be determined, and finally the parameters related to the
medical operation may be determined at least based on
the optical image information and the target part infor-
mation.
[0077] In some embodiments, the parameters related
to the medical operation may include information of a
position to be irradiated on the target object and/or infor-
mation of a target position of a beam limiting device.
[0078] In some embodiments, the parameters related
to the medical operation may include label information
of a medical image corresponding to the target object.
[0079] One or more embodiments of the present dis-
closure relate to a method and a system for determining
parameters related to a medical operation. When the pa-
rameters related to the medical operation include infor-
mation of a position to be irradiated on a target object
and/or information of a target position of a beam limiting
device, the method and the system for determining the
parameters related to the medical operation in the one
or more embodiments of the present disclosure may also
be referred to as a method and a system for determining
the information of the target position of the beam limiting
device. The method for determining the information of
the target position of the beam limiting device may be
applied to a beam limiter of a radiation device (e.g., a DR
device, a CT device, etc.). Before each irradiation of the
radiation device, the method may include automatically
determining the information of the target position of the
beam limiting device at least based on optical image in-
formation and target part (e.g., an irradiated organ in a
medical task) information of a target object (e.g., a human
body or other experimental bodies) that are automatically
obtained, so that a region where rays pass through the
target position of the beam limiting device and irradiate
the target object may match as much as possible with a
region to be irradiated, thereby avoiding unnecessary ra-
diation dose damage to the target object while ensuring
the imaging/treatment quality. The above method may
be especially suitable for use when children are exposed
to radiation, so as to realize protection of children from
radiation damage.
[0080] When the parameters related to the medical op-
eration include label information of a medical image cor-
responding to the target object, the method and the sys-
tem for determining the parameters related to the medical
operation in the one or more embodiments of the present
disclosure may also be referred to as a method and a

method for labelling an orientation of a target part. In
some embodiments, it is necessary to manually recog-
nize a photographing part in the medical image and man-
ually label the photographing part in the medical image.
In some embodiments, during the actual photographing
process, a doctor may select a photographing protocol
based on a known photographing part, and a medical
imaging device may label orientation information based
on the selected protocol. During the above process, er-
rors in judgment, calibration, or protocol selection may
occur, which may have a certain impact on the diagnosis
result and subsequent treatment. The method for label-
ling the target part provided in some embodiments of the
present disclosure may include obtaining image informa-
tion of the target object, processing the image information
based on a preset algorithm, determining the orientation
information of the target part of the target object, and
labeling the medical image of the target part based on
the orientation information.
[0081] The system for determining the parameters re-
lated to the medical operation provided in the embodi-
ments of the present disclosure would be described in
detail below with reference to the accompanying draw-
ings.
[0082] FIG. 1 is a schematic diagram illustrating an ap-
plication scenario of a system for determining parameters
related to a medical operation according to some em-
bodiments of the present disclosure.
[0083] As shown in FIG. 1, the system 100 for deter-
mining the parameters related to the medical operation
may include a medical imaging device 110, a network
120, a processing device 140, a storage device 150, and
a camera device 160. In some embodiments, the system
100 may further include at least one terminal 130. The
components of the system 100 may be connected to each
other through the network 120. For example, the camera
device 160 and the processing device 140 may be con-
nected or communicate through the network 120.
[0084] In some embodiments, the medical imaging de-
vice 110 may collect data on the target object to obtain
a medical image of a target object or a target part of the
target object. In some embodiments, the medical imaging
device may include a digital radiography (DR) imaging
device, a computed tomography (CT) scanner, a mag-
netic resonance imaging (MRI) scanner, a B-scan ultra-
sonography scanner, a thermal texture maps (TTM)
scanning device, or a positron emission tomography
(PET) scanner, etc. For example, the medical imaging
device 110 may be described by taking the CT scanner
as an example. For example, the system may analyze
image information obtained by the camera device 160 to
determine that the target part is the left knee. The target
object may lie flat on a scanning bed face up, and the
scanning bed may be moved to make the left knee in a
scanning region for scanning to obtain a medical image
of the left knee. In some embodiments, when the medical
imaging device 110 is the CT device, the device may
include a beam limiting device (e.g., a beam limiter) con-
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figured to limit a light-transmitting region of radiation emit-
ted by the CT device. In some embodiments, the medical
imaging device 110 may be any other radiation device.
The radiation device may photograph and/or treat the
target object by emitting radiation (e.g., X-rays, β-rays,
γ-rays, etc.). For example, the radiation device may in-
clude, but is not limited to, a DR device, an X-ray machine,
a linear accelerator, a C-arm machine, or the like. In some
embodiments, the beam limiting device may include a
multi-leaf collimator which may adapt to regions to be
irradiated of different shapes or any irregular shapes,
thereby improving the accuracy of adaptation and reduc-
ing the harm of unnecessary radiation dose to the human
body.
[0085] In some embodiments, the camera device 160
may collect data on the target object to obtain optical
image information of the target object or the target part
of the target object. In some embodiments, the camera
device 160 may be arranged on the medical imaging de-
vice 110, or may be arranged independently from the
medical imaging device 110. In some embodiments, the
camera device 160 may be an optical device, such as a
camera or other image sensors. In some embodiments,
the camera device 160 may be a non-optical device that
may obtain a heat map capable of reflecting features such
as a shape and a size of the target object based on col-
lected distance data. In some embodiments, the optical
image information collected by the camera device 160
may be a still image or a video image. In some embodi-
ments, the camera device 160 may include a camera.
[0086] The network 120 may include any suitable net-
work capable of facilitating the exchange of information
and/or data for the system 100. In some embodiments,
at least one component (e.g., the camera device 160,
the processing device 140, the storage device 150, the
medical imaging device 110, and the at least one terminal
130) of the system 100 may exchange nformation and/or
data with at least one other component of the system 100
through the network 120. For example, the processing
device 140 may obtain the optical image information of
the target object or the target part of the target object
from the camera device 160 through the network 120.
As another example, the processing device 140 may ob-
tain a user (e.g., a doctor) instruction from the at least
one terminal 130 through the network 120. The network
120 may be or include a public network (e.g., Internet),
a private network (e.g., a local area network (LAN)), a
wired network, a wireless network (e.g., an 802.11 net-
work, a Wi-Fi network), a frame relay network, a virtual
private Internet (VPN), a satellite network, a telephone
network, a router, a hub, a switch, a server computer, or
any combination thereof. For example, the network 120
may include a wired network, a wireless network, a fiber
optic network, a telecommunications network, an intran-
et, a wireless local area network (WLAN), a metropolitan
area network (MAN), a public switched telephone net-
work (PSTN), a Bluetooth™ network, a ZigBee™ network,
a near field communication (NFC) network, or the like,

or any combination thereof. In some embodiments, the
network 120 may include at least one network access
point. For example, the network 120 may include a wired
and/or wireless network access point, such as a base
station and/or internet exchange point. At least one com-
ponent of the system 100 for determining the information
of the target position of the beam limiting device may be
connected to the network 120 through the access point
to exchange data and/or information.
[0087] In some embodiments, the at least one terminal
130 may have a communication connection with at least
one of the camera device 160, the medical imaging de-
vice 110, the processing device 140, or the storage de-
vice 150. For example, the at least one terminal 130 may
obtain, display, and output information of a position to be
irradiated on the target object and/or information of the
target position of the beam limiting device from the
processing device 140. As another example, the at least
one terminal 130 may obtain an operation instruction of
a user, and then send the operation instruction to the
camera device 160 and/or the medical imaging device
110 to control the camera device 160 and/or the medical
imaging device 110 (e.g., adjusting an image collection
angle of view, setting working parameters of the beam
limiting device, etc.). As a further example, the at least
one terminal 130 may obtain an orientation analysis re-
sult of the target part from the processing device 140, or
collected image information from the camera device 160.
As a still further example, the at least one terminal 130
may obtain the operation instruction of the user, and then
send the operation instruction to the medical imaging de-
vice 110 or the camera device 160 to control the medical
imaging device 110 or the camera device 160 (e.g., ad-
justing the image collection angle of view, setting the
working parameters of the medical imaging device, etc.).
[0088] In some embodiments, the at least one terminal
130 may include a mobile device 131, a tablet computer
132, a laptop computer 133, or the like, or any combina-
tion thereof. For example, the mobile device 131 may
include a mobile phone, a personal digital assistant
(PDA), a medical device, or the like, or any combination
thereof. In some embodiments, the at least one terminal
130 may include an input device, an output device, or
the like. The input device may include alphanumeric and
other keys for inputting a control instruction to control the
camera device 160 and/or the medical imaging device
110. The input device may be keyboard input, touch
screen (e.g., with tactile or tactile feedback) input, voice
input, gesture input, or any other similar input mecha-
nisms. Input information received via the input device
may be transmitted, e.g., via a bus, to the processing
device 140 for further processing. Other types of input
devices may include a cursor control device, such as a
mouse, a trackball, a cursor direction key, or the like. The
output device may include a display, a speaker, a printer,
or any combination thereof, and may be configured to
output the optical image information of the target object
collected by the camera device 160 and/or a medical
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image collected by the medical imaging device 110. In
some embodiments, the at least one terminal 130 may
be a part of the processing device 140.
[0089] The processing device 140 may process data
and/or instruction obtained from the camera device 160,
the storage device 150, the at least one terminal 130, or
other components of the system 100. For example, the
processing device 140 may process the optical image
information of the target object obtained by the camera
device 160 to obtain body posture information of the tar-
get object. The body posture information may include,
but is not limited to, height and body width information,
and bone joint point information, etc., of the target object.
For example, the processing device 140 may obtain the
optical image information of the target object from the
camera device 160 and process the optical image infor-
mation of the target object to obtain orientation informa-
tion of the target part of the target object. As another
example, the processing device 140 may obtain a pre-
stored instruction from the storage device 150, and ex-
ecute the instruction to implement the method for deter-
mining the information of the target position of the beam
limiting device as described hereinafter.
[0090] In some embodiments, the processing device
140 may be a single server or a server group. The server
group may be centralized or distributed. In some embod-
iments, the processing device 140 may be local or re-
mote. For example, the processing device 140 may ac-
cess information and/or data from camera device 160,
the storage device 150, and/or the at least one terminal
130 through the network 120. As another example, the
processing device 140 may be directly connected to the
camera device 160, the at least one terminal 130, and/or
the storage device 150 to access the information and/or
data. In some embodiments, the processing device 140
may be implemented on a cloud platform. For example,
the cloud platform may include a private cloud, a public
cloud, a hybrid cloud, a community cloud, a distributed
cloud, an inter-cloud, a multi-cloud, or the like, or any
combination thereof.
[0091] In some embodiments, the medical imaging de-
vice 110 may operate based on the information of the
position to be irradiated on the target object and/or the
information of the target position of the beam limiting de-
vice obtained by the processing device 140. For example,
the medical imaging device 110 may set a position and
an opening size of the beam limiting device size based
on the information of the target position of the beam lim-
iting device (e.g., the position of the beam limiting device,
the opening size of the beam limiting device, etc.) ob-
tained by the processing device 140. In some embodi-
ments, the medical imaging device 110 may determine
the information of the target position of the beam limiting
device based on the information of the position to be ir-
radiated on the target object and information of an initial
position of the beam limiting device obtained by the
processing device 140.
[0092] In some embodiments, the medical imaging de-

vice 110 may perform scanning based on orientation in-
formation of the target part of the target object determined
by the processing device 140. For example, the medical
imaging device 110 may scan the target part (e.g., the
left knee) based on the orientation information of the tar-
get part (e.g., the left knee) of the target object obtained
by the processing device 140 to obtain a medical image
of the target part.
[0093] The storage device 150 may store data, instruc-
tions, and/or any other information. In some embodi-
ments, the storage device 150 may store the optical im-
age information collected by the camera device 160 and
the medical image collected by the medical imaging de-
vice 110. In some embodiments, the storage device 150
may store data obtained from the camera device 160,
the at least one terminal 130, and/or the processing de-
vice 140. In some embodiments, the storage device 150
may store a historical image information library of the
target object. Each historical image in the historical image
information library may correspond to an optical image
of the target object. In some embodiments, the storage
device 150 may store protocol information related to the
target object. The protocol information may at least in-
clude the target part information of the target object. The
processing device 140 may obtain the target part infor-
mation of the target object based on the protocol infor-
mation. In some embodiments, the storage device 150
may store the information of the target position of the
beam limiting device. The medical imaging device 110
may obtain the pre-stored information of the target posi-
tion of the beam limiting device from the storage device
150, and control movement of the beam limiting device
based on the information of the target position of the
beam limiting device. In some embodiments, the storage
device 150 may store a preset threshold range and a
prompt message. The processing device 140 may deter-
mine whether the information of the target position is
greater than the preset threshold range based on the
stored prompt message, the preset threshold range, and
the information of the target position. In response to that
the information of the target position is greater than the
preset threshold range, the processing device 140 may
send the prompt message.
[0094] In some embodiments, the storage device 150
may store the medical image collected by the medical
imaging device 110. In some embodiments, the storage
device 150 may store data obtained from the medical
imaging device 110, the t least one terminal 130, and/or
the processing device 140. In some embodiments, the
storage device 150 may store a correspondence rela-
tionship between the target part and the orientation in-
formation. The processing device 140 may obtain the
orientation information of the target part based on the
correspondence relationship and the target part.
[0095] In some embodiments, the storage device 150
may store data and/or instructions that processing device
140 executes or uses to perform the exemplary method
described herein. In some embodiments, the storage de-

15 16 



EP 4 169 450 A1

10

5

10

15

20

25

30

35

40

45

50

55

vice 150 may include a mass memory, a removable mem-
ory, a volatile read-write memory, a read-only memory
(ROM), or the like, or any combination thereof. Exempla-
ry mass memory may include a magnetic disk, an optical
disk, a solid-state disk, or the like. Exemplary removable
memory may include a flash drive, a floppy disk, an op-
tical disk, a memory card, a compact disk, a magnetic
tape, or the like. Exemplary volatile read-write memory
may include a random access memory (RAM). In some
embodiments, the storage device 150 may be imple-
mented on a cloud platform.
[0096] In some embodiments, the storage device 150
may be connected to the network 120 to communicate
with at least one other component (e.g., the processing
device 140, the at least one terminal 130) of system 100.
The at least one component of the system 100 may ac-
cess data or instructions stored in the storage device 150
through the network 120. In some embodiments, the stor-
age device 150 may be a part of the processing device
140.
[0097] It should be noted that the above description is
merely provided for the purposes of illustration, and not
intended to limit the scope of the embodiments. For per-
sons having ordinary skills in the art, multiple variations
and modifications may be made under the teachings of
the present disclosure. The features, structures, meth-
ods, and other features of the exemplary embodiments
described herein may be combined in various ways to
obtain additional and/or alternative exemplary embodi-
ments. For example, the storage device 150 may be a
data storage device including a cloud computing plat-
form, such as a public cloud, a private cloud, a community
cloud, a hybrid cloud, or the like. However, those varia-
tions and modifications do not depart from the scope of
the present disclosure.
[0098] In some embodiments, the system for determin-
ing the parameters related to the medical operation may
further include an optical image information obtaining
module, a target part information determination module,
and a medical operation parameter determination mod-
ule. The optical image information obtaining module may
be configured to obtain optical image information of a
target object. The target part information determination
module may be configured to determine target part infor-
mation of the target object. The medical operation pa-
rameter determination module is configured to determine
the parameters related to the medical operation at least
based on the optical image information and the target
part information.
[0099] In some embodiments, the target part informa-
tion determination module may also be configured to ob-
tain the target part information of the target object. In
some embodiments, the target part information determi-
nation module may be further configured to determine
the target part information of the target object by process-
ing the optical image information. In some embodiments,
in response to that the parameters related to the medical
operation include information of a position to be irradiated

on the target object and/or information of a target position
of a beam limiting device, the medical operation param-
eter determination module may be further configured to
determine the information of the position to be irradiated
on the target object and/or the information of the target
position of the beam limiting device at least based on the
optical image information and the target part information.
In some embodiments, in response to that the parame-
ters related to the medical operation include label infor-
mation of a medical image corresponding to the target
object, and the target part information includes orienta-
tion information of a target part, the medical operation
parameter determination module may be further config-
ured to determine the label information of the medical
image based on the orientation information of the target
part.
[0100] The system and method for determining the pa-
rameters related to the medical operation would be ex-
emplarily described below in combination with different
scenarios. FIGs. 2-3 are exemplary descriptions of the
system and method for determining the information of
the target position of the beam limiting device. FIGs. 4-7
are exemplary descriptions of a system and method for
labelling an orientation of a target part.
[0101] FIG. 2 is a block diagram illustrating a system
200 for determining information of a target position of a
beam limiting device according to some embodiments of
the present disclosure. As shown in FIG. 2, the system
200 for determining the information of the target position
may include an optical image information obtaining mod-
ule 210, a target part information obtaining module 220,
and a target position information determination module
230. The target part information obtaining module may
be included in the target part information determination
module. The target position information determination
module may include a module for determining parame-
ters related to a medical operation.
[0102] The optical image information obtaining module
210 may be configured to obtain optical image informa-
tion of a target object.
[0103] The target part information obtaining module
220 may be configured to obtain target part information
of the target object. In some embodiments, the target
part information obtaining module 220 may further be
configured to obtain protocol information related to the
target object. The protocol information may at least in-
clude the target part information of the target object. In
some embodiments, the target part information obtaining
module 220 may further be configured to obtain a medical
image of a target part of the target object.
[0104] The target position information determination
module 230 may be configured to determine information
of a position to be irradiated on the target object and/or
information of a target position of a beam limiting device
at least based on the optical image information and the
target part information. In some embodiments, the target
position information determination module 230 may fur-
ther be configured to determine the information of the
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position to be irradiated on the target object and/or the
information of the target position of the beam limiting de-
vice at least based on the optical image information and
the medical image. In some embodiments, the target po-
sition information determination module 230 may further
be configured to determine the information of the position
to be irradiated on the target object and/or the information
of the target position of the beam limiting device at least
based on the optical image information and the protocol
information. In some embodiments, the target position
information determination module 230 may be config-
ured to determine the information of the target position
of the beam limiting device by inputting the optical image
information and the target part information into a second
machine learning model. In some embodiments, the tar-
get position information determination module 230 may
be configured to determine the information of the target
position of the beam limiting device based on the infor-
mation of the position to be irradiated and information of
an initial position. In some embodiments, the target po-
sition information determination module 230 may be con-
figured to determine the information of the position to be
irradiated by inputting the optical image information and
the target part information into a first machine learning
model.
[0105] In some embodiments, the system 200 for de-
termining the information of the target position may fur-
ther include a control module. The control module may
be configured to determine whether the information of
the target position is greater than a preset threshold
range. In response to that the information of the target
position is less than or equal to the preset threshold
range, the control module may be configured to control
movement of the beam limiting device based on the in-
formation of the target position of the beam limiting de-
vice. In response to that the information of the target po-
sition is greater than the preset threshold range, the con-
trol module may be configured to send a prompt mes-
sage.
[0106] In some embodiments, the system 200 for de-
termining the information of the target position may fur-
ther include an initial position obtaining module config-
ured to obtain information of an initial position of the beam
limiting device.
[0107] In some embodiments, the system 200 for de-
termining the information of the target position may fur-
ther include a training module configured to obtain the
first machine learning model by the following operations
including obtaining an initial machine learning model; ob-
taining initial sample training data, the initial sample train-
ing data including historical optical images of historical
target objects and historical medical images of one or
more target parts of the historical target objects; deter-
mining label information of the historical optical images
based on fusion result information of the historical optical
images and the historical medical images, the label in-
formation including position information of target parts in
the historical optical images; and inputting the historical

optical image and the historical medical image as input
data and the label information as output data or a refer-
ence standard into the initial machine learning model for
training.
[0108] In some embodiments, the training module may
be further configured to obtain the second machine learn-
ing model by the following operations including obtaining
an initial machine learning model; obtaining initial sample
training data, the initial sample training data including
historical optical images of historical target objects and
historical medical images of one or more target parts of
the historical target objects; determining information of
historical target positions of the beam limiting device
based on fusion result information of the historical optical
images and the historical medical images; and inputting
the historical optical image and the historical medical im-
age as input data and the information of the historical
target positions of the beam limiting device as output data
or a reference standard into the initial machine learning
model for training.
[0109] It should be understood that the system and
modules thereof in FIG. 2 may be implemented in various
ways. For example, in some embodiments, the system
and modules thereof may be implemented by hardware,
software, or a combination of software and hardware.
The hardware may be implemented using a dedicated
logic, and the software may be stored in memory and
executed by a suitable instruction execution system,
such as a microprocessor or specially designed hard-
ware. Those skilled in the art would appreciate that the
methods and systems described above may be imple-
mented using computer-executable instructions and/or
control codes contained in a processor, for example, a
carrier medium such as a magnetic disk, CD, or DVD-
ROM, a programmable memory such as a read-only
memory (firmware), or a data carrier such as an optical
or electronic signal carrier. The system and modules
thereof of the present disclosure may not only be imple-
mented by a hardware circuit such as a very large scale
integrated circuit or gate array, a semiconductor such as
a logic chip, a transistor, etc., or a programmable hard-
ware device such as a field programmable gate array, a
programmable logic device, etc., may be implemented
by software executed by various types of processors, or
may be implemented by a combination (e.g., firmware)
of the above hardware circuits and software.
[0110] It should be noted that the above description of
the system and modules thereof is merely provided for
the purposes of illustration, and not intended to limit the
scope of the present disclosure. It can be understood
that for those skilled in the art, after understanding the
principle of the system, various modules may be com-
bined arbitrarily, or a subsystem may be formed to con-
nect with other modules without departing from the prin-
ciple. For example, in some embodiments, the optical
image information obtaining module 210, the target part
information obtaining module 220, and target position in-
formation determination module 230 disclosed in FIG. 2
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may be different modules in one system, or one module
implementing the functions of the above two or more
modules. As another example, multiple modules may
share one storage module, and each module may have
its own storage module. Such variations are all within the
scope of the present disclosure.
[0111] In some embodiments of the present disclo-
sure, a system for labelling an orientation of a target part
may include an optical image information obtaining mod-
ule and an orientation information determination module.
In some embodiments, the system for labelling the ori-
entation of the target part may further include an orien-
tation information labelling module.
[0112] The optical image information obtaining module
may be configured to obtain the optical image information
of the target part of the target object.
[0113] The orientation information determination mod-
ule may be configured to determine orientation informa-
tion of the target part of the target object by processing
the optical image information.
[0114] The orientation information labelling module
may be configured to label a medical image of the target
object based on the orientation information. In some em-
bodiments, the orientation information labelling module
may be further configured to obtain the medical image
of the target part and label the orientation information in
the medical image. In some embodiments, the orientation
information labelling module may be further configured
to determine protocol information based on the orienta-
tion information and label the medical image of the target
part based on the protocol information.
[0115] FIG. 3 is a flowchart illustrating an exemplary
process for determining information of a target position
of a beam limiting device according to some embodi-
ments of the present disclosure. Specifically, the process
300 for determining the information of the target position
of the beam limiting device may be performed by the
system 200. As shown in FIG. 3, the process 300 may
include the following operations.
[0116] In 310, optical image information of a target ob-
ject may be obtained. Specifically, the operation 310 may
be performed by the optical image information obtaining
module 210.
[0117] In some embodiments, the target object may be
understood as an object to be irradiated, which may in-
clude a human body or other experimental bodies. The
other experimental bodies may include living animals, or
non-living experimental models. The optical image infor-
mation may be visible light image information of the target
object. For example, the optical image information may
be a visible light whole-body image of the human body
or other experimental bodies, or a video that can reflect
the whole-body image of the human body or other ex-
perimental bodies. In some embodiments, the optical im-
age information obtaining module 210 may obtain the
optical image information of the target object through a
camera device. In some embodiments, the camera de-
vice may be fixedly arranged on a medical imaging de-

vice, or at a fixed position outside the medical imaging
device. The fixed position of the camera device is not
specifically limited in the present disclosure, as long as
the camera device can obtain the whole-body image of
the target object through one or more pictures.
[0118] In 320, target part information of the target ob-
ject may be obtained. Specifically, the operation 320 may
be performed by the target part information obtaining
module 220.
[0119] A target part may refer to an organ to be irradi-
ated on the target object in a medical task. The target
part information may refer to information that can reflect
the organ to be irradiated. For example, the target part
information may be a name of the organ to be irradiated.
As another example, the target part information may be
information of a specific position of the organ to be irra-
diated. In some embodiments, the target part information
obtaining module 220 may obtain protocol information
related to the target object and obtain the target part in-
formation of the target object based on the protocol in-
formation. The protocol information may include the tar-
get part information of the target object.
[0120] In some embodiments, the target part informa-
tion obtaining module 220 may obtain a medical image
of the target part of the target object. A doctor may obtain
the target part of the target object based on the medical
image. In some embodiments, the target part information
obtaining module 220 may obtain label information of the
medical image corresponding to the target object, and
then determine the target part of the target object based
on the label information. The medical image correspond-
ing to the target object may include a target photograph-
ing part of the target object. The label information may
be used to reflect a name of the target photographing
part and an orientation of the target photographing part
relative to the target object. More descriptions regarding
the label information of the medical image may be found
elsewhere in the present disclosure (e.g., at least part of
the contents in FIGs. 4-7). In some embodiments, the
target part information obtaining module 220 may obtain
the target part information of the target object in any other
manner. For example, the target object may inform the
doctor of the target part information. In some embodi-
ments, the medical image may be understood as a med-
ical image collected by a medical imaging device. The
medical imaging device 110 may include, but is not lim-
ited to, a DR device, a CT device, an X-ray machine, a
linear accelerator, a C-arm machine, or the like.
[0121] In some embodiments, the obtaining the target
part information of the target object in operation 320 may
include determining the target part information of the tar-
get object by processing the optical image information of
the target object. More descriptions regarding obtaining
the target part information by processing the optical im-
age information may be found elsewhere in the present
disclosure (e.g., at least part of the content in FIGs. 4-7).
[0122] In 330, information of a target position of a beam
limiting device may be determined. Specifically, the op-
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eration 330 may be performed by the target position in-
formation determination module 230.
[0123] In some embodiments, when performing oper-
ation 330 to determine the information of the target po-
sition of the beam limiting device, a processing device
may directly determine the information of the target po-
sition of the beam limiting device by processing the op-
tical image information and the target part information,
details of which may be found in operation 336; the
processing device may determine information of a posi-
tion to be irradiated by processing the optical image in-
formation and the target part information, and determine
the information of the target position of the beam limiting
device based on the information of the position to be ir-
radiated and information of an initial position of the beam
limiting device, details of which may be found in opera-
tions 332 and 334.
[0124] In 332, the information of the position to be ir-
radiated may be determined based on the optical image
information and the target part information.
[0125] In some embodiments, the position to be irra-
diated may be understood as a position of a region that
needs to be irradiated on the target object, and may also
be referred to as a position of a region to be irradiated.
The information of the position to be irradiated may refer
to information capable of reflecting the position of the
region to be irradiated. Specifically, in some embodi-
ments, the information of the position to be irradiated may
be position information of an organ to be irradiated of the
target object on an optical image. For example, the in-
formation of the position to be irradiated may include one
or more of a position of the organ to be irradiated reflected
on the optical image, an area size of the organ to be
irradiated reflected on the optical image, or the like.
[0126] In some embodiments, a processing device
may process the optical image based on the target part
information, and then output the information of the posi-
tion to be irradiated corresponding to a target part. In
some embodiments, when the target part information in-
cludes a medical image corresponding to the target part,
the processing device may determine a position of the
target part reflected on a surface of the target object on
the optical image by performing an image fusion process-
ing on the optical image and the medical image. For ex-
ample, a contour of the target part may be displayed di-
rectly on the optical image. In some embodiments, in
response to that the target part information is obtained
from protocol information, the processing device may
process and analyze the optical image to determine an
approximate position of the organ of the target object on
the optical image, and determine the position information
of the target part reflected on the surface of the target
object based on the target part in the protocol information.
For example, a contour or region of the organ corre-
sponding to the target part in the protocol information
may be directly displayed on the optical image.
[0127] In some embodiments, the processing device
may perform the above one or more operations using a

preset algorithm. The preset algorithm may include, but
is not limited to, a machine learning model, or the like.
For example, the processing device may directly deter-
mine the position (i.e., the position to be irradiated) of the
target part reflected on the surface of the target object
using the machine learning model based on the optical
image information and the target part information.
[0128] In some embodiments, the preset algorithm
may be a first machine learning model. In some embod-
iments, when the target part information includes a med-
ical image, the optical image of the target object and the
medical image of the target part may be input into the
first machine learning model, and the first machine learn-
ing model may directly output the information of the po-
sition to be irradiated. In some embodiments, the infor-
mation of the position to be irradiated output by the first
machine learning model may include an optical image
with a position label. In some embodiments, the informa-
tion of the position to be irradiated output by the first ma-
chine learning model may include coordinate information
of the position to be irradiated. In some embodiments, in
response to that the target part information is obtained
from the protocol information, the protocol information
may be processed to extract the target part information
in the protocol information, and then the target part infor-
mation may be subjected to feature processing, and proc-
essed feature information corresponding to the target
part information and the optical image of the target object
may be input into the first machine learning model, ac-
cordingly, the first machine learning model may directly
output the optical image with the position label or the
coordinate information of the position to be irradiated.
Specifically, a training process of the first machine learn-
ing model may be described in detail hereinafter.
[0129] In 334, the information of the target position of
the beam limiting device may be determined based on
the information of the position to be irradiated and the
information of the initial position of the beam limiting de-
vice.
[0130] The initial position of the beam limiting device
may refer to a position before movement of the beam
limiting device when irradiation has not started. The in-
formation of the initial position of the beam limiting device
may refer to information capable of reflecting the initial
position of the beam limiting device. Specifically, the in-
formation of the initial position of the beam limiting device
may be understood as a distance between the beam lim-
iting device and the target object to be irradiated before
movement of the beam limiting device.
[0131] The target position of the beam limiting device
may refer to a position to be reached after movement of
the beam limiting device, and correspond to the informa-
tion of the position to be irradiated. The information of
the target position of the beam limiting device may refer
to the information capable of reflecting the target position
of the beam limiting device. In some embodiments, the
information of the target position of the beam limiting de-
vice may include positions (e.g., spatial coordinate posi-
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tions of blades after the beam limiting device reaches the
target position) of the blades of the beam limiting device
after the beam limiting device reaches the target position,
or an opening size (e.g., positions of the blades on an
end face of the beam limiting device after the beam lim-
iting device reaches the target position) of the blades in
the end face of the beam limiting device after the beam
limiting device reaches the target position, etc.
[0132] In some embodiments, the information of the
initial position of the beam limiting device may be ob-
tained through protocol information related to the target
object. The protocol information may include the infor-
mation of the initial position of the beam limiting device.
In some embodiments, the information of the initial posi-
tion of the beam limiting device may be obtained in other
manners. Other manners may include an automatic ob-
taining manner and a manual obtaining manner. The au-
tomatic obtaining manner may include that the system
directly obtains measurement data from a distance de-
tection sensor, a laser detection device, an infrared de-
tection device, etc. The manual obtaining manner may
include, but is not limited to, that a doctor manually meas-
ures the positions of the blades of the beam limiting de-
vice using an additional laser detection device, that the
doctor manually measures the positions of the blades of
the beam limiting device using an additional infrared de-
tector, etc. For example, after the doctor places the laser
detection device in a suitable position, the laser may emit
laser signals to the beam limiting device, and then a laser
receiver of the laser detection device may receive the
laser signals, so that the laser detection device may de-
termine the positions of the blades of the beam limiting
device, and then the doctor may manually input the po-
sitions of the blades to the determination module 230
through an external input device. The external input de-
vice may include, but is not limited to, a mouse, a key-
board, or the like. In some embodiments, the information
of the initial position of the beam limiting device may be
preset in an algorithm.
[0133] In some embodiments, the determination mod-
ule 230 may determine the information of the target po-
sition of the beam limiting device based on the informa-
tion of the position to be irradiated and the information
of the initial position of the beam limiting device. Specif-
ically, the determination module 230 may determine a
distance between the beam limiting device and the target
object based on the initial position of the beam limiting
device, and determine the information of the target posi-
tion of the beam limiting device based on the position
information of the region to be irradiated on the target
object and the distance between the beam limiting device
and the target object to cause a region where the rays
pass through the target position of the beam limiting de-
vice and irradiate the target object may match as much
as possible with the region to be irradiated.
[0134] The processing device may accurately deter-
mine the information of the position to be irradiated based
on the optical image information and the target part in-

formation, and then accurately determine the information
of the target position of the beam limiting device based
on the information of the position to be irradiated and the
information of the initial position of the beam limiting de-
vice, which is suitable for situations where the initial po-
sition of the beam limiting device often changes. In the
embodiments, the position of the region to be irradiated
may be determined first, and then the target position of
the beam limiting device may be calculated based on the
current position of the beam limiting device, which may
adapt to more scenarios with different initial positions of
the beam limiting device, and have higher flexibility.
[0135] In 336, the information of the target position of
the beam limiting device may be determined based on
the optical image information and the target part infor-
mation.
[0136] The target position of the beam limiting device
may be the same as the target position in operation 334,
which is not repeated herein, and details thereof please
refer to the description of the corresponding part in op-
eration 334. In some embodiments, the processing de-
vice may perform the above one or more operations using
a preset algorithm. The preset algorithm may include any
algorithm capable of determining the information of the
target position of the beam limiting device. The any al-
gorithm may be understood as a preset instruction ca-
pable of reflecting a corresponding relationship between
the optical image information and the target part infor-
mation and the information of the target position of the
beam limiting device. In some embodiments, the deter-
mination module 230 may input the optical image infor-
mation and the target part information into the preset al-
gorithm, and then the preset algorithm may directly out-
put the information of the target position of the beam lim-
iting device. In the embodiments, an initial position of the
beam limiting device may be considered in advance. If
the initial position changes, a corresponding adjustment
may be made in the preset algorithm.
[0137] In some embodiments, the preset algorithm
may include, but is not limited to, a machine learning
model, or the like. In some embodiments, the preset al-
gorithm may be a second machine learning model. The
information of the target position of the beam limiting de-
vice may be determined by inputting the optical image
information and the target part information into the sec-
ond machine learning model. In some embodiments, in
response to that the initial position of the beam limiting
device during actual irradiation is consistent with the in-
itial position during training, the determination module
230 may input the optical image information and the tar-
get part information into the second machine learning
model, and the second machine learning model may out-
put coordinate values of the target position of the beam
limiting device, so as to directly determine the information
of the target position of the beam limiting device.
[0138] In some embodiments, when the target part in-
formation includes a medical image, the optical image of
the target object and the medical image of the target part
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may be input into the second machine learning model,
and the second machine learning model may directly out-
put the information of the target position of the beam lim-
iting device. For example, the second machine learning
model may directly output the coordinates of the target
position of the beam limiting device. In some embodi-
ments, in response to that the target part information is
obtained from protocol information, the target part infor-
mation in the protocol information may be extracted by
processing the protocol information, and then the target
part information may be subjected to feature processing.
The processed feature information corresponding to the
target part information and the optical image of the target
object may be input into the second machine learning
model, accordingly, the second machine learning model
may directly output the information of the target position
of the beam limiting device, such as coordinate informa-
tion of the target position of the beam limiting device. In
addition, a training process of the second machine learn-
ing model may be described in detail hereinafter.
[0139] In some embodiments, after the information of
the target position of the beam limiting device is deter-
mined, the beam limiting device may be directly control-
led to move to the target position based on the information
of the target position information, the details thereof
please see operation 360. In some embodiments, wheth-
er the target position is greater than a preset threshold
range may be determined. In response to that the target
position is greater than the preset threshold range, a
prompt message may be sent to inform that the current
beam limiting device may not meet the photographing
requirements of the target position, the details thereof
please see operations 340 and 350, which may prevent
the beam limiting device from irradiating the target part
when the beam limiting device cannot irradiate the whole
target part, resulting in a photographing failure.
[0140] In some embodiments, when an area of the tar-
get part on the optical image in the information of the
position to be irradiated is greater than a maximum area
that can be covered by a radiation beam emitted by the
beam limiting device, the beam limiting device may only
obtain a local medical image of the target part in one time
of photographing. In order to obtain a complete medical
image of the whole target part, the photographing of the
target part may be divided into at least two separate times
of photographing, and then medical images obtained by
the at least two separate times of photographing may be
spliced together to obtain the complete medical image
of the target part. In some embodiments, whether the
target part needs to be spliced or how many segments
it is divided into may be determined by the processing
device, or according to the protocol information.
[0141] In some embodiments, when the target part
needs to be divided into at least two parts for irradiation,
the information of the position to be irradiated may include
at least two sub-regions to be irradiated, accordingly, the
information of the target position of the beam limiting de-
vice may include information of at least two sub-target

positions corresponding to the at least two sub-regions
to be irradiated. For example, the target part may be di-
vided into two parts for photographing, the part of the first
photographing may be an upper half part of the target
part, and the part of the second photographing may be
a lower half part of the target part. It is necessary to de-
termine an upper half region to be irradiated on the target
object based on the upper half part of the target part, and
a lower half region to be irradiated on the target object
based on the lower half part of the target part. The two
regions to be irradiated may be regarded as the sub-
regions to be irradiated. Two sets of information of target
positions of the beam limiting device respectively deter-
mined based on the two sub-regions to be irradiated may
be regarded as information of two sub-target positions.
[0142] In some embodiments, whether the photo-
graphing of the target part needs to be divided into mul-
tiple photographing or how many times the photograph-
ing needs to be divided may be determined through the
protocol information. For example, the protocol informa-
tion may include the target part information and two sub-
target parts corresponding to the target part, accordingly,
the sub-regions to be irradiated may be determined
based on the sub-target parts in the protocol information.
In some embodiments, the processing device may obtain
the sub-regions to be irradiated corresponding to the sub-
target parts by processing the optical image of the target
object based on the information of the sub-target parts
of the target part in the protocol information, the specific
process thereof please refer to the related description of
operation 332 in the present disclosure.
[0143] In some embodiments, whether the photo-
graphing of the target part needs to be divided into mul-
tiple photographing or how many times the photograph-
ing needs to be divided may be automatically determined
by the processing device. For example, the processing
device may automatically plan the sub-regions to be ir-
radiated corresponding to the target parts based on im-
age information and the target part information.
[0144] In some embodiments, after the sub-regions to
be irradiated are determined, information of each of tar-
get positions corresponding to each sub-region to be ir-
radiated may be determined based on information of an
output position of the beam limiting device. The informa-
tion of the target position may be regarded as information
of the target sub-position. More descriptions regarding
determining the target positions of the beam limiting de-
vice based on the regions to be irradiated may be found
elsewhere in the present disclosure.
[0145] In 340, whether the information of the target lo-
cation is greater than a preset threshold range may be
determined.
[0146] The preset threshold range may refer to a range
of a target part that can be covered by a radiation beam
emitted by the beam limiting device. In some embodi-
ments, the preset threshold range may be stored in the
storage device 150. In some embodiments, the preset
threshold range may be obtained according to the doc-
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tor’s previous experience. In some embodiments, the
preset threshold range may be set according to sign in-
formation of the target object. For example, for target
objects whose heights or body widths are within a certain
range, the threshold range corresponding to the target
objects may be a first group. For target objects whose
heights (or body widths, etc.) are within other ranges, the
threshold range corresponding to the target objects may
be a second group. In some embodiments, a threshold
range corresponding to the sign information of the target
object may be obtained by searching a target part data-
base of the beam limiting device based on the sign infor-
mation of the target object and used as the preset thresh-
old range.
[0147] In some embodiments, when the determination
system 200 determines that the information of the target
position is less than or equal to the preset threshold
range, the determination system 200 may perform oper-
ation 360. When the determination system 200 deter-
mines that the information of the target position is greater
than the preset threshold range, the determination sys-
tem 200 may perform operation 350.
[0148] In 350, a prompt message may be sent.
[0149] When the information of the target position ex-
ceeds the preset threshold range, the processing device
may send the prompt message to inform a medical per-
sonnel that the current beam limiting device cannot reach
the target position determined by the system. In such
cases, the medical personnel may pause the photo-
graphing, and adjust the beam limiting device based on
recorded information in the prompt message. In some
embodiments, the prompt message may include whether
the information of the target position exceeds the preset
threshold range, how much the information of the target
position exceeds the preset threshold range, and the spe-
cific content of the information of the target position,
which may be used as a reference for subsequent ad-
justment of the beam limiting device. Specifically, the
prompt message may include one or more of a text
prompt, a voice prompt, a video prompt, a light prompt,
or the like. For example, when the determination system
200 determines that the information of the target position
is greater than the preset threshold range, the determi-
nation system 200 may send an alarm sound. Through
the setting of the prompt message, the doctor may quickly
find out the problem, stop the follow-up photographing
operation in time, and adjust the beam limiting device
based on the recorded information in the prompt mes-
sage, thereby improving work efficiency.
[0150] In 360, movement of the beam limiting device
may be controlled based on the information of the target
position of the beam limiting device.
[0151] In some embodiments, the determination sys-
tem 200 may control the movement of the beam limiting
device based on the information of the target position.
For example, the determination system 200 may control
the beam limiting device to move from the initial position
to the position to be irradiated based on the coordinate

values of the target position of the beam limiting device.
As another example, after the beam limiting device
moves to the target position, the control system 200 may
control the blades to be at an opening position of the end
face of the beam limiting device, so that a region where
the rays pass through the target position of the beam
limiting device and irradiate the target object may match
as much as possible with the region to be irradiated.
[0152] In some embodiments, the determination sys-
tem 200 may obtain the first machine learning model by
the following operations. The determination system 200
may obtain an initial machine learning model. In some
embodiments, the determination system 200 may obtain
the initial machine learning model from the storage de-
vice 150 through the network 120. The initial machine
learning model may include one or any combination of a
DNN model, a CNN model, an RNN model, an LSTM
network model, etc. The determination system 200 may
obtain initial sample training data. In some embodiments,
the determination system 200 may obtain the initial sam-
ple training data from the storage device 150 through the
network 120. In some embodiments, the initial sample
training data may include historical optical images of his-
torical target objects and historical medical images of one
or more target parts of the historical target objects. The
historical optical images may refer to photographed vis-
ible light images of the historical target objects. The his-
torical medical images may refer to medical images cor-
responding to one or more target organs of the historical
target objects photographed by a medical imaging de-
vice. The medical imaging device may include, but is not
limited to, a DR device, a CT device, an X-ray machine,
a linear accelerator, or a C-arm machine. For example,
the historical medical images may be images obtained
by photographing the target part by the CT device.
[0153] In some embodiments, the determination sys-
tem 200 may determine label information of the historical
optical images based on fusion result information of the
historical optical images and the historical medical imag-
es. In some embodiments, the fusion result information
may refer to corresponding relationships between the po-
sitions of the target parts of the historical optical images
and the positions of the target parts of the historical med-
ical images. For example, a historical medical image may
be an X-ray image of the lungs, a historical optical image
may be a visible light image of the whole body of the
target object, and fusion result information of the histor-
ical medical image and historical optical image may be
a position, on the historical optical image, of a target part
corresponding to the historical optical image. The label
information may include position information of the target
parts in the historical optical images. The determination
system 200 may input the historical optical images and
the historical medical images as input data and the label
information as output data into the initial machine learn-
ing model for training to obtain a trained first machine
learning model.
[0154] In some embodiments, the determination sys-
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tem 200 may obtain the second machine learning model
by the following operations. The determination system
200 may obtain an initial machine learning model. In
some embodiments, the determination system 200 may
obtain the initial machine learning model from the storage
device 150 through the network 120. The initial machine
learning model may include one or any combination of a
DNN model, a CNN model, an RNN model, an LSTM
network model, etc. The determination system 200 may
obtain initial sample training data. In some embodiments,
the determination system 200 may obtain the initial sam-
ple training data from the storage device 150 through the
network 120. In some embodiments, the initial sample
training data may include historical optical images of his-
torical target objects and historical medical images of one
or more target parts of the historical target objects.
[0155] In some embodiments, the determination sys-
tem 200 may determine information of historical target
positions of the beam limiting device based on fusion
result information of the historical optical images and the
historical medical images. The historical target positions
may refer to target positions of the beam limiting device
corresponding to historical regions to be irradiated. The
historical regions to be irradiated may be determined
based on fusion results of the historical optical images
and the historical medical images. Specifically, the de-
termination system 200 may obtain the target part infor-
mation based on the historical medical images, label the
target part information on the corresponding positions of
the historical optical images to obtain historical regions
to be irradiated on the historical target objects, and then
determine the information of the historical target positions
of the beam limiting device based on the historical regions
to be irradiated on the historical target objects.
[0156] In some embodiments, the determination sys-
tem 200 may input the historical optical images and the
historical medical images as input data and the informa-
tion of the historical target positions of the beam limiting
device as output data into the initial machine learning
model for training to obtain a trained second machine
learning model.
[0157] Further, in some embodiments, an initial posi-
tion of the beam limiting device may be considered during
the training process of the second machine learning mod-
el. For example, after the historical regions to be irradi-
ated are determined, the information of the historical tar-
get positions of the beam limiting device may be deter-
mined based on the initial position of the beam limiting
device, accordingly, the historical optical images, the in-
itial position of the beam limiting device, and the historical
medical images may be input as the input data into the
initial machine learning model for training.
[0158] In some embodiments, the determination sys-
tem 200 may obtain the first machine learning model or
the second machine learning model by the following op-
erations. The determination system 200 may obtain an
initial machine learning model. In some embodiments,
the determination system 200 may obtain the initial ma-

chine learning model from the storage device 150
through the network 120. The initial machine learning
model may include one or any combination of a DNN
model, a NN model, an RNN model, an LSTM network
model, etc. The determination system 200 may obtain
initial sample training data. In some embodiments, the
determination system 200 may obtain the initial sample
training data from the storage device 150 through the
network 120. In some embodiments, the initial sample
training data may include historical optical images of his-
torical target objects, age information of the historical tar-
get objects, and historical medical images of one or more
target parts of the historical target objects. The determi-
nation system 200 may determine label information of
the historical optical images based on fusion result infor-
mation of the historical optical images, the age informa-
tion of the target objects, and the historical medical im-
ages. In some embodiments, the label information may
include position information of the target parts in the his-
torical optical images or information of historical target
positions of the beam limiting device. The system 200
may input the historical optical images, the age informa-
tion of the target objects, and the historical medical im-
ages as input data and the label information as output
data or a reference standard into the initial machine learn-
ing model for training. The label information may be label
information of the historical optical images. The target
parts in the historical medical images and the age infor-
mation of the target objects may be labelled on the label
information of the historical images. The age information
of the target objects is introduced into the training data
of the model, which reflects the influence of age on the
information of the target position of the beam limiting de-
vice, so as to better protect children from radiation harm.
[0159] It should be noted that the above descriptions
of the process 300 are merely provided for the purposes
of example and illustration, and not intended to limit the
scope of the present disclosure. For persons having or-
dinary skills in the art, multiple variations and modifica-
tions may be made under the teachings of the present
disclosure. However, those variations and modifications
do not depart from the scope of the present disclosure.
[0160] FIG. 4 is a flowchart illustrating an exemplary
process for labelling a target orientation according to
some embodiments of the present disclosure.
[0161] In some embodiments, the process 400 may be
performed by an orientation labelling system of a target
part. The process 400 may include the following opera-
tions.
[0162] In 410, image information of a target object may
be obtained. In some embodiments, operation 410 may
be performed by an image information obtaining module.
[0163] The target object may include an object for
which a medical image is to be taken, such as a patient.
The image information of the target object may include
image information of a target part of the target object.
[0164] The image information may refer to an image
of the target object (e.g., the human body and various
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parts or organs of the human body) obtained by a camera
device. In some embodiments, the image may include a
still image or a video image of the target object. In some
embodiments, the still image may include a stationary
image such as a photograph, a picture, or the like. In
some embodiments, the video image may refer to a dy-
namic image, which may include but is not limited to a
video, an animation, or the like. In some embodiments,
a video stream may be derived from the video image.
The video stream may include multiple frames of still im-
ages. In some embodiments, the image may be an optical
image (including a visible light image and a non-visible
light image) or a non-optical image, accordingly, the im-
age information may include optical image information
or non-optical image information. In some embodiments,
the camera device may be an optical device, such as a
camera or other image sensors. In some embodiments,
the camera device 160 may be a non-optical device,
which may obtain a heat map capable of reflecting fea-
tures such as a shape and a size of the target object
based on collected distance data.
[0165] In some embodiments, the camera device 160
may include any device with a two-dimensional or three-
dimensional image capture function. In some embodi-
ments, the image information may at least include posi-
tioning information of the target part of the target object
relative to the medical imaging device 110. A processor
may determine the target part based on the positioning
information. In some embodiments, the positioning infor-
mation may include whether there is an object to be ir-
radiated in a radiation irradiation region of the medical
imaging device, or whether there is an object to be irra-
diated on a placement platform (e.g., a hospital bed) of
the medical imaging device. The placement platform or
the radiation irradiation region may be regarded as a po-
sitionable region. The object to be irradiated in the posi-
tionable region may be regarded as a target part of the
target object.
[0166] In some embodiments, the medical imaging de-
vice 110 may be adjusted based on the image information
of the target part, so that the target part may be in a ray
path of a ray source. In some embodiments, the operation
of adjusting the medical imaging device 110 may be per-
formed manually or automatically by a machine. In some
embodiments, the operation of adjusting the medical im-
aging device may include adjusting the ray source of the
medical imaging device 110, adjusting a detector of the
medical imaging device 110, or adjusting the detector
and the ray source, as long as the adjustment may make
the target part in the ray path of the ray source.
[0167] In some embodiments, in the process of adjust-
ing the posture and/or position of the target part of the
target object to make the target part in the ray path of the
ray source of the medical imaging device, the target part
in the positionable region may be determined.
[0168] In some embodiments, in the process of man-
ually or automatically adjusting the movement of the ray
source of the medical imaging device 110 to align with

the target part, the target part may be determined. For
example, in response to that the patient has entered a
region to be photographed by the medical imaging device
110 for positioning, and the target part is located on a left
side of the ray source of the medical imaging device 110,
the target part may be adjusted to move to a right side
to make the target part in the ray path of the ray source
of the medical imaging device 110, or t the ray source of
the medical imaging device 110 may be adjusted to move
to the left side to make the target part in the ray path of
the ray source of the medical imaging device 110. During
the above process, the processor may determine the tar-
get part in the positionable region based on the collected
image information (e.g., video information corresponding
to the process).
[0169] The image information obtaining module may
obtain the image information captured by the camera de-
vice 160 via wire or wireless, and further recognize the
target object in the image information. In some embodi-
ments, the system may export a video stream from the
input video images to process frame by frame. In some
embodiments, the processing may include filtering and
denoising the image, normalizing the grayscale of the
image, horizontally rotating the image, correcting the
scale of the image, or the like. In some embodiments,
the processing may include recognizing or segmenting
the target object or the target part in the image.
[0170] In 420, orientation information of the target part
may be determined by processing the image information.
In some embodiments, operation 420 may be performed
by an orientation information determination module.
[0171] In some embodiments, the target part may in-
clude all or a part of tissue or organs of the target object.
For example, the target part may include left ankle, chest,
or the like.
[0172] In some embodiments, the orientation informa-
tion of the target part may include at least one of a left-
right orientation, an up-down orientation, and a front-rear
orientation of the target part relative to the target object.
In some embodiments, the orientation information of the
target part relative to the target object may include left-
right orientation information, such as left knee joint. In
some embodiments, the orientation information of the
target part relative to the target object may include up-
down information, such as upper spine. In some embod-
iments, the orientation information of the target part rel-
ative to the target object may include front-rear orienta-
tion information, such as back. In some embodiments,
the orientation information of the target part relative to
the target object may be left, right, up, and down infor-
mation, for example, the target part may be upper left hip
joint.
[0173] In some embodiments, the orientation informa-
tion of the target part may include a ray incident orienta-
tion of the medical imaging device, or the like. The ray
incident orientation of the medical imaging device may
include a positional relationship between an initial inci-
dent direction of the rays and the target object or the
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target part. For example, when the target part for which
a medical image is photographed is the left hand, the
orientation information may include the hand on the left
side of the body and whether the back of the hand faces
the initial incident direction of the rays or the palm faces
the initial incident direction of the rays. As another exam-
ple, when the target part for which a medical image needs
to be taken on a DR scanner is the left thigh, the orien-
tation information may include the thigh on the left side
of the body and whether the face of the target object
faces the initial incident direction of the rays or the back
of the target object faces the initial incident direction of
the rays, i.e., whether the patient is lying flat on a scanning
bed facing the initial incident direction of the rays or lying
flat on the scanning bed with the back facing the initial
incident direction of the rays.
[0174] In some embodiments, the orientation informa-
tion determination module may receive the image infor-
mation containing the target part of the target object
through the network, recognize the image of the target
part based on a preset algorithm, and determine the ori-
entation information of the target part by processing the
image information. For example, during the continuous
process of photographing the video image, the camera
device photographs all the images from the process of
patient positioning to the exposure of the patient. During
the above process, the ray source and/or placement plat-
form and/or camera may be configured to be movable.
The orientation information determination module may
automatically recognize the orientation information of the
target part. For example, during the process of taking X-
rays of the left knee joint through DR, the camera device
photographs that the medical imaging equipment moves
the ray source above the left knee joint, and the orienta-
tion information determination module may analyze and
recognize that the target part is the left knee joint in real
time.
[0175] In some embodiments, the preset algorithm
may include an algorithm for processing and analyzing
an image. Specifically, the preset algorithm may first per-
form a processing such as an image segmentation on
the image information of the target object obtained by
the camera device to determine the target part in the
image information at a positioning position based on the
positional relationship between the target part in the im-
age information and the medical imaging device, and
then analyze and determine the orientation information
of the target part relative to the target object.
[0176] In some embodiments, the preset algorithm
may include an image matching algorithm. Specifically,
a matching degree between the image information of the
target object obtained by the camera device and the im-
age information in an associated database may be cal-
culated based on the image matching algorithm. The im-
age information with a highest matching degree may be
selected as the obtained image information to be further
analyzed to determine the orientation information of the
target part relative to the target object. In some embod-

iments, the image matching algorithm may include a
grayscale-based image matching algorithm and a fea-
ture-based image matching algorithm.
[0177] In some embodiments, the preset algorithm
may also include a machine learning model. Specifically,
the image information of the target object obtained by
the camera device may be input into a trained machine
learning model, and the orientation information of the tar-
get part may be determined based on output data of the
trained machine learning model. In some embodiments,
the output data of the trained machine learning model
may include a name of the target part and corresponding
orientation information thereof, such as the left knee joint.
In some embodiments, the image information obtained
by the camera device may be preprocessed to screen
out images with higher quality, which may be images with
higher definition, or images including the whole target
object and in which the target part in the placement po-
sition. The screened images may be input into the trained
machine learning model. The trained machine learning
model may automatically output the orientation informa-
tion of the target part relative to the target object based
on the input.
[0178] In some embodiments, the machine learning
model may include a deep neural network (DNN), such
as a convolutional neural network (CNN), a deep belief
network (DBN), a stochastic Boolean neural network
(RBN), etc. The deep learning model may include multi-
layer neural network structures. Taking the convolutional
neural network as an example, the convolutional neural
network may include an input layer, a convolutional layer,
a dimensionality reduction layer, a hidden layer, an out-
put layer, etc. The convolutional neural network may in-
clude one or more convolution kernels for convolution
operations.
[0179] In some embodiments, the trained machine
learning model may be obtained by training an initial ma-
chine learning model using training sample data. The
training sample data may include historical images of tar-
get objects. The historical images may include images
of target parts. The target parts and orientation informa-
tion thereof in the historical images may be labelled. For
example, the label information of a target part may in-
clude the left knee joint. The trained machine learning
model may be obtained by inputting historical image in-
formation as the input data and the label information of
the orientation information as the output data or a criterion
standard into the initial machine learning model for train-
ing.
[0180] In 430, a medical image of the target object may
be labelled based on the orientation information.
[0181] The system may obtain the medical image of
the target object through the medical imaging device. An
orientation information labelling module may label the
orientation information on the obtained medical image.
In some embodiments, the medical image of the target
object may include the medical image corresponding to
the target part on the target object. In some embodi-
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ments, the medical image of the target object may include
a medical image corresponding to a non-target part on
the target object. The non-target part may be understood
as a part that has a certain relationship with the target
part. For example, if the target part is the palm, the non-
target part may be the arm corresponding to the palm,
and the orientation information of the palm of the target
object may be labelled on the medical image of the arm
of the target object.
[0182] In some embodiments, the medical image may
be understood as an image obtained by a medical imag-
ing device. In some embodiments, the medical imaging
device may include a DR imaging device, a CT scanner,
an MRI scanner, a B imaging scanner, a TTM scanning
device, a SPECT device, or a PET scanner, accordingly,
in some embodiments, the medical image may include
at least one of an MRI image, an XR image, a PET image,
a SPECT image, a CT image, or an ultrasound image.
In some embodiments, the medical image information
may include a fusion image of the above-mentioned one
or more medical images. In some embodiments, the im-
age information and the medical image may be obtained
simultaneously or sequentially.
[0183] In some embodiments, the label may be a color
label, a text label, or a graphic label, more specifically,
for example, one of or a combination of a Chinese char-
acter label, an English label, or a graphic label. In some
embodiments, each medical image may include one or
more labels. For example, an R may be labelled on the
photographed medical image of the right knee joint. Op-
tionally, each medical image may include one or more
labels related to the part.
[0184] In some embodiments, the label may be man-
ually adjusted. In some embodiments, the manual ad-
justment may include adding one or more labels, deleting
one or more labels, changing positions of one or more
labels, or the like.
[0185] In some embodiments, the orientation informa-
tion labelling module may directly label the target part in
the medical image based on the orientation information
of the target part, detailed description thereof please refer
to operations 431a and 432a hereinafter. In some other
embodiments, the orientation information labelling mod-
ule may select a scanning protocol based on the orien-
tation information of the target part to obtain the medical
image and further label the medical image, detailed de-
scription thereof please refer to operations 431b and
432b hereinafter.
[0186] In 431a, the medical image of the target object
may be obtained.
[0187] In some embodiments, the medical image may
be understood as an image obtained by a medical imag-
ing device. In some embodiments, the medical image
may include an MRI image, a CT image, a cone-beam
CT image, a PET image, a functional MRI image, an X-
ray image, a fluoroscopy image, an ultrasound image, a
SPECT image, or the like, or any combination thereof.
The medical image may reflect information of a part of a

patient’s tissue, organ and/or bone. In some embodi-
ments, the medical image may be one or a set of two-
dimensional images, for example, a black and white X-
ray film, a CT two-dimensional scanning image, etc. In
some embodiments, the medical image may be a three-
dimensional image, for example, a three-dimensional or-
gan image reconstructed from different CT scan images
or a three-dimensional space image output by a device
capable of three-dimensional imaging. In some embod-
iments, the medical image may be a dynamic image with-
in a time period, for example, a video reflecting the chang-
es of the heart and its surrounding tissues during a car-
diac cycle, etc. In some embodiments, the medical image
may come from the medical imaging device, a storage
module, or user input through an interactive device.
[0188] In some embodiments, the medical imaging de-
vice may obtain the medical image of the target part
based on the obtained orientation information, and label
the orientation information in the obtained medical image.
[0189] In 432a, the orientation information may be la-
belled in the medical image.
[0190] In some embodiments, the orientation informa-
tion may be labelled at a certain position in the medical
image, for example, the orientation information may be
labelled at the upper left corner of the medical image.
Labelling the orientation information in the medical image
may be understood as directly labelling the medical im-
age in a displayable manner, for example, covering a
certain local region of the medical image, as another ex-
ample, a description may be added to the medical image
to display the orientation information of the target part in
the medical image. In order not to affect the doctor’s ob-
servation of the target part, the position of the label may
be generally set at a peripheral position of the medical
image. In some embodiments, the labelled content may
only include the orientation information of the target part.
The doctor may determine the name of the target part
through the medical image. For example, the labelled
content may be the right side or may be represented by
the English letter R (as shown in FIG. 6). In some em-
bodiments, the labelled content may include the name
of the target part and the orientation information thereof,
for example, the labelled content may be the right ankle
or may be represented by the English letter RIGHT AN-
KLE (as shown in FIG. 7).
[0191] In 431b, corresponding protocol information
may be determined based on the orientation information.
[0192] In some embodiments, the system may select
a corresponding protocol based on the orientation infor-
mation of the target part, and then scan the target part
of the object based on the protocol to obtain the medical
image of the target part photographed by the medical
imaging device. In some embodiments, the protocol may
refer to a combination of photographing parameters of
the medical imaging device. A corresponding protocol
may be selected for the photographed target part of the
patient. For example, when the left knee or chest is pho-
tographed in DR, the left knee or chest protocol may be
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selected during scanning.
[0193] In 432b, the medical image may be labelled
based on the protocol information.
[0194] In some embodiments, the system may further
label the medical image based on the selected protocol.
In some embodiments, the system may detect the used
protocol, and further label the orientation information in
the used protocol on the medical image or its perspective
content.
[0195] In some embodiments, the label of the labelled
medical images may be adjusted. The adjustment may
include manual adjustment and automatic machine ad-
justment. For example, when finding that at least one of
the labelled content, the labelled position, and the la-
belled manner of the label information on the medical
image is inappropriate, the doctor may manually adjust
the medical image. As another example, the machine
may automatically check the label information on the
medical image, and automatically adjusts the inappropri-
ateness of the label information to ensure the accuracy
of the label information.
[0196] It should be noted that the above descriptions
of the flowchart are merely provided for the convenience
of description, and not intended to limit the present dis-
closure to the scope of the illustrated embodiments. It
can be understood that for those skilled in the art, after
understanding the principle of the system, various
amendments and modifications in the form and details
of the application field in which the methods and systems
are implemented may be made without departing from
the principle. However, these amendments and modifi-
cations are still within the scope of the above descrip-
tions. For example, the system may directly recognize
the target part without recognizing the target object. For
example, in some embodiments, the flowchart illustrating
the exemplary process for labelling the orientation of the
target part may further include obtaining optical image
information of the target object; determining the target
part information of the target object, the target part infor-
mation including the orientation information of the target
part, and determining the label information of the medical
image based on the orientation information of the target
part. In some embodiments, the flowchart illustrating the
exemplary process for labelling the orientation of the tar-
get part may further include labelling the medical image
of the target object based on the orientation information
of the target part information.
[0197] FIG. 5 is a flowchart illustrating an exemplary
process for labelling a target orientation according to
some embodiments of the present disclosure. A camera
device may include a camera. An image obtained by the
camera may be optical image information.
[0198] The process may be performed by a system for
labelling an orientation of a target part. The system may
obtain a medical image of the target part using a medical
imaging device, and label generated orientation informa-
tion of the target part in the medical image. In some em-
bodiments, the system may include a camera device con-

figured to obtain optical image information of a target
object. The system may include the medical imaging de-
vice configured to obtain the medical image of the target
part of the target object. The system may include an in-
formation processing device configured to determine ori-
entation information of the target part by processing the
optical image information based on a preset algorithm
and label the orientation information in the medical im-
age.
[0199] In some embodiments, the target object may be
positioned first, and then the camera device may start to
collect the optical image information. An image informa-
tion obtaining module may analyze the collected optical
image information and determine whether a patient is
detected in the image collected by the camera device. In
some embodiments, whether the patient is detected may
refer to whether the collected image contains the patient
and the target part of the patient is within a positionable
region.
[0200] When the camera device can clearly photo-
graph the patient and the target part is within the posi-
tionable region, the positioning of the target object may
be completed and the patient may be detected. For ex-
ample, taking a CT scanner as an example, the target
object (e.g., the patient) may first enter the medical im-
aging device for positioning, that is the patient may be
placed on a scanning bed of the CT scanner, and a pos-
ture and/or position of the patient on the scanning bed
and a position of the scanning bed may be adjusted, so
that a radiation beam of the CT scanner may partially or
completely pass through the target part of the target ob-
ject. During the positioning process and/or after the po-
sitioning and before the scanning bed is moved into the
medical imaging device and/or during the process of the
scanning bed is moved into the medical imaging device
and/or a positioning image of the patient is scanned, the
camera device may obtain the optical image information
simultaneously, and the image information obtaining
module may analyze the obtained optical image informa-
tion. If the optical image information includes the patient
and the target part is in the positionable region, the po-
sitioning of the patient may be completed.
[0201] If the patient cannot be detected in the optical
image information collected by the camera device 160,
or the target part of the patient is not within the position-
able region, it is necessary to adjust the posture or posi-
tion of the patient and/or the position of the scanning
table again to obtain new optical image information until
the image information obtaining module determines that
the optical image information includes the patient and
the target part of the target object is in the positionable
region, that is, the positioning of the patient is completed.
For example, taking a mammography machine as an ex-
ample, the patient stands in front of the mammography
machine, and the breasts of the patient may be pressed
between a detector housing and a compressor of the
mammography machine, so that the radiation beam of
the mammography machine may partially or completely
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pass through the breasts. The camera device may obtain
the optical image of the above process simultaneously.
The image information obtaining module may analyze
the obtained optical image information. If the optical im-
age information includes the patient, the positioning of
the patient may be completed at this time.
[0202] In some embodiments, after the positioning is
completed, the information processing device may ana-
lyze the data to obtain the orientation information, and
the system may automatically label the photographed
medical image based on an analysis result.
[0203] In some embodiments, the camera device may
be fixedly or movably arranged on the medical imaging
device. In some embodiments, the camera device may
be independently arranged outside the medical imaging
device. In such cases, the camera device may be fixed
or movable during the process of image collection. In
some embodiments, the camera device may be located
on or integrated into a movable part of the medical im-
aging device. For example, the camera device may be
located on a C-arm or a rack of the mammography ma-
chine. As another example, a rail may be fixed on the
rack, and the camera device may move on the rail. After
the positioning of the patient is completed, the orientation
information determination module may analyze the opti-
cal image information based on a preset algorithm (e.g.,
a machine learning model) to obtain the target part, and
further analyze to generate the orientation information of
the target part.
[0204] In some embodiments, the camera device and
the medical imaging device may be in data connection
through a wired or wireless manner. In some embodi-
ments, the camera device may be a camera.
[0205] The possible beneficial effects of the embodi-
ments of the present disclosure may include but are not
limited to: (1) the method can determine information of
the reasonable target position of the beam limiting device
based on the optical image information and target part
information of the target object, so that the region where
the rays pass through the target position of the beam
limiting device and irradiate the target object may match
as much as possible with the region to be irradiated,
thereby avoiding damage of unnecessary radiation dose
to the target object while ensuring the quality of imag-
ing/treatment, accordingly, the method is very suitable
for use when children are exposed to radiation to protect
the children from radiation harm; (2) the beam limiting
device can be controlled to move quickly to a specific
position based on the determined information of the tar-
get position of the beam limiting device, thereby improv-
ing the work efficiency; (3) the position to be irradiated
corresponding to the target part can be determined based
on the optical image information and target part informa-
tion of the target object; (4) the optical image information
is processed and analyzed to obtain the orientation in-
formation of the target part based on the preset algorithm,
which improves the accuracy of the orientation informa-
tion recognition; (5) the orientation information of the tar-

get part can be automatically recognized using the ma-
chine, and the labelling can be performed based on the
recognized orientation information, thereby improving
the accuracy of the labelling; and (6) the target part in
the medical image can be automatically recognized and
labelled using the machine, thereby implementing auto-
mation and intelligence and improving the operation ef-
ficiency. It should be noted that different embodiments
may have different beneficial effects. In different embod-
iments, the possible beneficial effects may be any one
or a combination of the above, or any other possible ben-
eficial effects.
[0206] Having thus described the basic concepts, it
may be rather apparent to those skilled in the art after
reading this detailed disclosure that the foregoing de-
tailed disclosure is intended to be presented by way of
example only and is not limiting. Although not explicitly
stated here, those skilled in the art may make various
modifications, improvements and amendments to the
present disclosure. These alterations, improvements,
and modifications are intended to be suggested by this
disclosure, and are within the spirit and scope of the ex-
emplary embodiments of this disclosure.
[0207] Moreover, certain terminology has been used
to describe embodiments of the present disclosure. For
example, the terms "one embodiment," "an embodi-
ment," and/or "some embodiments" mean that a partic-
ular feature, structure or characteristic described in con-
nection with the embodiment is included in at least one
embodiment of the present disclosure. Therefore, it is
emphasized and should be appreciated that two or more
references to "an embodiment" or "one embodiment" or
"an alternative embodiment" in various parts of this spec-
ification are not necessarily all referring to the same em-
bodiment. In addition, some features, structures, or fea-
tures in the present disclosure of one or more embodi-
ments may be appropriately combined.
[0208] Similarly, it should be appreciated that in the
foregoing description of embodiments of the present dis-
closure, various features are sometimes grouped togeth-
er in a single embodiment, figure, or description thereof
for the purpose of streamlining the disclosure aiding in
the understanding of one or more of the various embod-
iments. However, this disclosure does not mean that the
present disclosure object requires more features than
the features mentioned in the claims. Rather, claimed
subject matter may lie in less than all features of a single
foregoing disclosed embodiment.
[0209] In some embodiments, the numbers expressing
quantities or properties used to describe and claim cer-
tain embodiments of the present disclosure are to be un-
derstood as being modified in some instances by the term
"about," "approximate," or "substantially." For example,
"about," "approximate," or "substantially" may indicate
620% variation of the value it describes, unless other-
wise stated. Accordingly, in some embodiments, the nu-
merical parameters set forth in the written description
and attached claims are approximations that may vary
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depending upon the desired properties sought to be ob-
tained by a particular embodiment. In some embodi-
ments, the numerical parameters should be construed in
light of the number of reported significant digits and by
applying ordinary rounding techniques. Notwithstanding
that the numerical ranges and parameters setting forth
the broad scope of some embodiments of the present
disclosure are approximations, the numerical values set
forth in the specific examples are reported as precisely
as practicable.
[0210] Each of the patents, patent applications, publi-
cations of patent applications, and other material, such
as articles, books, specifications, publications, docu-
ments, things, and/or the like, referenced herein is hereby
incorporated herein by this reference in its entirety for all
purposes, excepting any prosecution file history associ-
ated with same, any of same that is inconsistent with or
in conflict with the present document, or any of same that
may have a limiting affect as to the broadest scope of
the claims now or later associated with the present doc-
ument. By way of example, should there be any incon-
sistency or conflict between the description, definition,
and/or the use of a term associated with any of the in-
corporated material and that associated with the present
document, the description, definition, and/or the use of
the term in the present document shall prevail.
[0211] At last, it should be understood that the embod-
iments described in the present disclosure are merely
illustrative of the principles of the embodiments of the
present disclosure. Other modifications that may be em-
ployed may be within the scope of the present disclosure.
Thus, by way of example, but not of limitation, alternative
configurations of the embodiments of the present disclo-
sure may be utilized in accordance with the teachings
herein. Accordingly, embodiments of the present disclo-
sure are not limited to that precisely as shown and de-
scribed.

Claims

1. A method for determining parameters related to a
medical operation, comprising:

obtaining optical image information of a target
object;
determining target part information of the target
object; and
determining the parameters related to the med-
ical operation at least based on the optical image
information and the target part information.

2. The method of claim 1, wherein the determining the
target part information of the target object includes
obtaining the target part information of the target ob-
ject.

3. The method of claim 1, wherein the determining the

target part information of the target object includes
determining the target part information of the target
object by processing the optical image information.

4. The method of any one of claims 1-3, wherein

the parameters related to the medical operation
include information of a position to be irradiated
on the target object and/or information of a target
position of a beam limiting device, and
the determining the parameters related to the
medical operation at least based on the optical
image information and the target part informa-
tion includes:
determining the information of the position to be
irradiated on the target object and/or the infor-
mation of the target position of the beam limiting
device at least based on the optical image infor-
mation and the target part information.

5. The method of claim 4, wherein

the obtaining the target part information of the
target object further includes obtaining protocol
information related to the target object, the pro-
tocol information at least including the target part
information of the target object, and
the determining the information of the position
to be irradiated on the target object and/or the
information of the target position of the beam
limiting device at least based on the optical im-
age information and the target part information
includes:
determining the information of the position to be
irradiated on the target object and/or the infor-
mation of the target position of the beam limiting
device at least based on the optical image infor-
mation and the protocol information.

6. The method of claim 4, further including:

obtaining information of an initial position of the
beam limiting device; and
in response to determining the information of the
position to be irradiated on the target object
based on the optical image information and the
target part information, the method further in-
cludes:
determining the information of the target position
of the beam limiting device based on the infor-
mation of the position to be irradiated and the
information of the initial position.

7. The method of claim 4, wherein the determining the
information of the position to be irradiated on the
target object based on the optical image information
and the target part information includes:
determining the information of the position to be ir-
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radiated by inputting the optical image information
and the target part information into a first machine
learning model.

8. The method of claim 4, wherein the determining the
information of the target position of the beam limiting
device based on the optical image information and
the target part information includes:
determining the information of the target position of
the beam limiting device by inputting the optical im-
age information and the target part information into
a second machine learning model.

9. The method of claim 1, further including:
in response to that the information of the target po-
sition is greater than a preset threshold range, send-
ing a prompt message.

10. The method of claim 4, wherein

the information of the position to be irradiated
includes at least two sub-regions to be irradiat-
ed, and
the information of the target position of the beam
limiting device includes information of at least
two sub-target positions corresponding to the at
least two sub-regions to be irradiated.

11. The method of claim 10, wherein

the protocol information related to the target ob-
ject includes at least two sub-target parts, and
the at least two sub-regions to be irradiated are
determined based on the at least two sub-target
parts in the protocol information.

12. The method of claim 10, wherein

the at least two sub-regions to be irradiated are
determined by a preset algorithm, and
the information of the at least two sub-target po-
sitions of the beam limiting device is determined
based on the at least two sub-regions to be ir-
radiated.

13. The method of any one of claims 1-3, wherein

the parameters related to the medical operation
include label information of a medical image cor-
responding to the target object,
the target part information includes orientation
information of the target part, and
the determining the parameters related to the
medical operation at least based on the optical
image information and the target part informa-
tion includes:
determining the label information of the medical
image based on the orientation information of

the target part.

14. The method of claim 13, further including:
labelling the medical image of the target object based
on the orientation information of the target part.

15. The method of claim 14, wherein the labelling the
medical image of the target object based on the ori-
entation information of the target part includes:

determining protocol information based on the
orientation information; and
labelling the medical image of the target object
based on the protocol information.

16. The method of claim 13, wherein the orientation in-
formation includes at least one of a left-right orien-
tation, a front-rear orientation, or an up-down orien-
tation of the target part relative to the target object.

17. The method of claim 1, wherein the optical image
information of the target object includes a still image
or a video image.

18. The method of claim 13, wherein

in response to that the orientation information of
the target part is obtained by processing the op-
tical image information, the optical image infor-
mation is processed through a preset algorithm,
the preset algorithm including a machine learn-
ing model, and
the determining the orientation information of
the target part of the target object by processing
the optical image information includes:

inputting the optical image information into
the machine learning model; and
determining the orientation information of
the target part based on output data of the
machine learning model.

19. The method of claim 13, wherein

the optical image information is obtained by a
camera, and
the medical image is one of or a fusion image
of at least two of an MRI image, an XR image,
a PET image, a SPECT image, a CT image, or
an ultrasound image.

20. The method of claim 13, further including:
automatically adjusting a ray source of a medical im-
aging device based on the optical image information
of the target part, so that the target part is in a ray
path of the ray source.

21. The method of claim 14, wherein the labelling the
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medical image of the target object based on the ori-
entation information includes color labelling, text la-
belling, or graphic labelling.

22. A system for determining parameters related to a
medical operation, wherein the system comprises
an optical image information obtaining module, a tar-
get part information determination module, and a
medical operation parameter determination module;

the optical image information obtaining module
is configured to obtain optical image information
of a target object;
the target part information determination module
is configured to determine target part informa-
tion of the target object; and
the medical operation parameter determination
module is configured to determine the parame-
ters related to the medical operation at least
based on the optical image information and the
target part information.

23. The system of claim 22, wherein the target part in-
formation determination module is further configured
to obtain the target part information of the target ob-
ject.

24. The system of claim 22, wherein the target part in-
formation determination module is further configured
to determine the target part information of the target
object by processing the optical image information.

25. The system of any one of claims 22-24, wherein

the parameters related to the medical operation
include information of a position to be irradiated
on the target object and/or information of a target
position of a beam limiting device, and
the medical operation parameter determination
module is further configured to determine the
information of the position to be irradiated on the
target object and/or the information of the target
position of the beam limiting device at least
based on the optical image information and the
target part information.

26. The system of any one of claims 22-24, wherein

the parameters related to the medical operation
include label information of a medical image cor-
responding to the target object,
the target part information includes orientation
information of the target part, and
the medical operation parameter determination
module is further configured to determine the
label information of the medical image based on
the orientation information of the target part.
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